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ASSESSMENT  SUMMARY 


Name  of  Dam 
State  Located 
County  Located 
Stream 

Date  of  Inspection 


Trenton  Lower  Lake  Dam 
Missouri 
Grundy  County 
Tributary  Muddy  Creek 
August  14,  1979 


Trenton  Lower  Lake  Dam  was  inspected  by  an  interdisciplinary 
team  of  engineers  from  Hoskins-Western-Sonderegger,  Inc.  The 
purpose  of  the  inspection  was  to  make  an  assessment  of  the  general 
conditions  of  the  dam  with  respect  to  safety,  based  upon  available 
data  and  visual  inspection,  in  order  to  determine  if  the  dam  poses 
hazards  to  human  life  or  property. 

The  guidelines  used  in  the  assessment  were  furnished  by  the 
Department  of  the  Army,  Office  of  the  Chief  of  Engineers  and  developed 
with  the  help  of  several  Federal  and  State  agencies,  professional 
engineering  organizations,  and  private  engineers.  Based  on  these 
guidelines,  this  dam  is  classified  as  an  intermediate  size  dam  with 
a  high  downstream  hazard  potential.  Failure  would  threaten  life 
and  property.  The  estimated  damage  zone  extends  approximately 
one-half  mile  downstream  of  the  dam.  Within  the  damage  zone  are 
20  or  more  trailer  homes,  2  commercial  buildings,  Trenton  airport 
with  2  buildings,  Trenton  Sewage  Treatment  Plant  and  an  interchange 
connecting  U.S.  Highway  65  and  Missouri  Highway  6. 

Our  inspection  and  evaluation  indicates  that  the  spillway  does 
not  meet  the  criteria  set  forth  in  the  recomnended  guidelines  for 
an  intermediate  dam  having  a  high  hazard  potential.  The  Probable 
Maximum  Flood  is  the  appropriate  spillway  design  flood.  The  spill¬ 
way  will  pass  the  100-year  flood  (flood  having  a  one  percent  chance 
of  being  exceeded  in  any  year)  without  overtopping  the  dam.  The 
spillway  will  pass  55%  of  the  Probable  Maximum  Flood  without  over¬ 
topping  the  dam.  The  Probable  Maximum  Flood  (PMF)  is  defined  as  the 
flood  that  may  be  expected  from  the  most  severe  combination  of  critical 
meteorologic  and  hydrologic  conditions  that  are  reasonably  possible 
in  the  region. 

It  is  recommended  that  the  following  be  pursued  on  a  high  priority 
basis : 


a.  Increase  the  height  of  dam  and/or  the  size  of  the  spillway 


in  order  to  pass  the  Probable  Maximum  Flood  without  overtopping  the 
dam. 


b.  Engineering  studies  should  be  performed  to  determine  the 
cause,  extent  and  potential  effects  on  structural  stability  of  the 
apparent  slides  in  the  downstream  slopes  of  the  dam,  and  to  design 
protective  measures  if  required. 

c.  Seepage  and  stability  analyses  comparable  to  the  "Recommended 
Guidelines  for  Safety  Inspection  of  Dams"  should  be  performed  for 
appropriate  loading  conditions,  including  seismic  forces,  and  made 

a  matter  of  record. 

d.  Additional  studies  should  be  made  to  determine  the  hydraulic 
characteristics  of  the  spillway  outlet  structure  and  downstream 
channel  and  consequent  effects  on  the  integrity  of  the  structure 
during  high  discharges  through  the  spillway. 

Maintenance  has  been  lax  as  evidenced  by  the  growth  of  trees 
on  the  slopes,  rodent  holes  in  the  crest  and  the  uncontrolled  growth 
of  sweet  clover.  Maintenance  procedures  concerned  with  the  fore¬ 
going  are  recommended  in  Paragraph  7.2b  of  this  report. 


Chairman  of  Board 

Hoski ns-Western-Sonderegger ,  Inc . 

E-8696 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
TRENTON  LOWER  LAKE  DAM  -  MO  10366 
GRUNDY  COUNTY,  MISSOURI 

SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority.  The  National  Dam  Inspection  Act,  Public  Law 
92-367 ,  authorized  the  Secretary  of  the  Army,  through 
the  Corps  of  Engineers,  to  initiate  a  program  of  safety 
inspection  of  dams  throughout  the  United  States.  Pur¬ 
suant  to  the  above,  the  St.  Louis  District,  Corps  of 
Engineers,  District  Engineer  directed  that  a  safety 
inspection  of  Trenton  Lower  Lake  Dam  be  made. 

b.  Purpose  of  Inspection.  The  purpose  of  the  inspection  was 
to  make  an~ assessment  of  the  general  condition  of  the  dam 
with  respect  to  safety,  based  upon  available  data  and 
visual  inspection,  in  order  to  determine  if  the  dam  poses 
hazards  to  human  life  or  property. 

c.  Evaluation  Criteria.  Criteria  used  to  evaluate  the  dam 
were  furnished  by  the  Department  of  the  Army,  Office  of 
the  Chief  of  Engineers,  in  "Recommended  Guidelines  for 
Safety  Inspection  of  Dams,"  Appendix  D  to  "Report  of  the 
Chief  of  Engineers  on  the  National  Program  of  Inspection 
of  Dams,"  dated  May,  1975,  and  published  by  the  Department 
of  the  Army,  Office  of  the  Chief  of  Engineers. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances. 

(1)  The  dam  is  an  earth  fill  approximately  5700  feet  in 
length  with  a  maximum  height  of  about  20  feet.  The 
dam  is  constructed  on  three  sides  of  a  square  and 
impounds  discharges  from  Trenton  Upper  Lake.  The 
reservoir  covers  about  105  acres  of  nearly  level 
bottomland  adjacent  to  the  east  side  of  Muddy 
Creek  on  the  eastern  outskirts  of  Trenton,  Missouri. 

(2)  The  spillway  consists  of  an  ungated  concrete  chute 
with  an  8  foot  bottom  width.  The  spillway  is  located 
in  the  west  leg  of  the  dam  some  700  feet  north  of  the 


1 


. '  ti-biiiiT inn  i  -  ii  J  r  -  irViittiiTr— 


f 


southwest  corner  of  the  dam. 

(3)  Pertinent  physical  data  are  given  in  paragraph  1.3 
below. 

b.  Location .  The  dam  is  located  in  the  central  part  of 
Grundy  County,  Missouri,  as  shown  on  Plate  A-2.  The 
dam  is  shown  on  Plate  A-l  in  the  of  Section  15,  T61N, 

R24VL  The  lake  formed  behind  the  dam  is  shown  in  the 
S%  of  Section  15,  T61N,  R24W. 

c.  Size  Classification.  Criteria  for  determining  the  size 
cl  ass i f i cation  of 'dams  and  impoundments  are  presented  in 
the  guidelines  referenced  in  paragraph  1.1c  above.  Based 
on  these  criteria,  this  dam  and  impoundment  is  in  the 
intermediate  size  category. 

d.  Hazard  Classification.  Guidelines  for  determining  hazard 
classification  are  presented  in  the  same  guidelines  as 
referenced  in  paragraph  1.1c  above.  Based  on  these 
guidelines,  this  dam  is  in  the  High  Hazard  Classification. 

The  estimated  damage  zone  extends  about  one-half  mile 
downstream  from  the  dam.  Within  the  damage  zone  are 

20  or  more  trailer  homes,  2  commercial  buildings,  Trenton 
Airport  with  Z  buildings,  Trenton  Sewage  Treatment  Plant 
and  an  interchange  connecting  U.S.  Highway  65  and  Missouri 
Highway  6. 

e.  Ownership.  The  dam  is  owned  by  the  White  Estate,  c/o  Mr. 

Fred  Layson,  806  E.  6th,  Trenton,  Missouri  64683. 

f.  Purpose  of  Pam.  Recreation 

g.  Design  and  Construction  History.  It  was  reported  by  Mr. 

David  Blackburn,  Trenton  City  Administrator  that  the  dam 
was  constructed  in  1963  or  1964  by  Fred  Payne.  No  other 
information  was  available. 

h.  Normal  Operating  Procedure.  There  are  no  operating  facilities 
for  this  dam. 

1.3  PERTINENT  DATA 

a.  Drainage  Area.  713  acres  (1.114  square  miles)  plus  a 
1250  acre  feet  reservoir  (Upper  Trenton)  at  the  east  edge 
of  the  lake. 

b .  Discharge  at  Parasite. 
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(1)  All  discharges  at  the  damsite  are  through  an  uncon¬ 
trolled,  ungated  concrete  chute  spillway. 

(2)  Estimated  maximum  flood  at  damsite  —  unknown. 

(3)  The  spillway  capacity  varies  from  0  cfs  at  its 
crest  elevation  753.4  feet  to  142  cfs  at  elevation 
756.8  feet  (  minimum  top  of  dam). 

(4)  Total  spillway  capacity  at  the  minimum  top  of  dam 
is  142  cfs  ±. 

c.  Elevations  (feet  above  M.S.L.). 

(1)  Top  of  dam  -  varies  from  756.8  (minimum)  to  759.7 
(maximum) 

(2)  Spillway  crest  -  753. 4± 

(3)  Streambed  at  centerline  -  740± 

(4)  Maximum  tail water  -  unknown 

d.  Reservoir.  Length  (feet)  of  maximum  pool  -  2,400± 

e.  Storage  (Acre-feet) . 

(1)  Top  of  dam  -  1675± 

(2)  Spillway  crest  -  1314+ 

f.  Reservoir  Surface  (Acres). 

(1)  Top  of  dam  -  107± 

(2)  Spillway  Crest  -  105± 


g.  Dam. 

(1)  Type  -  earth  fill 

(2)  Length  -  5735  feet± 

(3)  Height  -  varies  from  10  feet  on  the  north  and  south 
legs  to  20  feet  on  the  west  leg. 

(4)  Top  width  -  14  to  17  feet 

(5)  Side  Slopes 

(a)  Downstream  -  varies  from  2  +  H  on  IV  in  upper 
section  to  3  +  H  on  IV  in  lower  (base)  section 

(b)  Upstream  -  varies  from  1H  on  IV  to  1.8  H  on  IV 

(6)  Zoning  -  unknown 
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(7)  Impervious  core  -  unknown 

(8)  Cutoff  -  unknown 

(9)  Grout  curtain  -  unknown 

(10)  Wave  protection  -  limestone  riprap 

(11)  Internal  drainage  system  -  unknown 

Diversion  Channel  and  Regulating  Tunnel.  None 
Spillway. 


(a)  Type  -  rectangular  concrete  chute  with  concrete 
drop  outlet 

(b)  Crest  (invert)  elevation  -  753.4  feet 
Outlet  -  End  of  chute  -  750.4  feet. 

Bottom  of  outlet  box  -  743.2  feet 

(c)  Length  -  Control  Section  -  16  feet 

Chute  Section  -  33  feet 

(d)  Upstream  Channel  -  None,  reservoir  encroaches  on 
spillway 

(e)  Downstream  Channel  -  Natural  earth,  overgrown 
with  trees  and  shrubs 


SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 

No  design  data  were  available  for  this  dam. 

2.2  CONSTRUCTION 

No  construction  data  were  available.  It  was  reported  by  Mr. 

Blackburn  that  the  dam  was  constructed  in  1963  or  1964  by 

Mr.  Fred  Payne. 

2.3  OPERATION 

No  data  were  available  on  spillway  operation. 

2.4  EVALUATION 

a.  Availability.  No  data  were  available. 

b.  Adequacy .  The  field  surveys  and  visual  observations  presented 
Ferein  are  considered  adequate  to  support  the  conclusions 

of  this  report.  Seepage  and  stability  analyses  comparable 
to  the  requirements  of  the  "Recommended  Guidelines  for 
Safety  Inspection  of  Dams"  were  not  available,  which  is 
considered  a  deficiency.  These  seepage  and  stability 
analyses  should  be  performed  for  appropriate  loading 
conditions  (including  earthquake  loads)  and  made  a  matter 
of  record. 

c.  Validity.  Not  applicable. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General .  A  visual  inspection  of  the  Trenton  Lower  Lake 
Dam  was  made  on  August  14,  1979.  Engineers  from  Hoskins- 
Western-Sonderegger,  Inc.  Lincoln,  Nebraska  making  the 
inspection  were:  R.S.  Decker,  Geotechnical,  and  Garold 
Ulmer,  Hydrology.  The  owner  was  not  represented  during 
the  inspection. 

b.  Dam. 

1.  Geology  &  Soils  (Abutment  &  Embankment) 

This  dam  is  located  in  the  alluvial  flood  plain  of 
Muddy  Creek  abutting  the  bluff  line  of  the  adjacent 
loess-till  uplands.  The  ends  (north  and  south)  tie 
into  the  till  slopes  of  the  upland  area.  The  founda¬ 
tion  soils  under  the  embankment  appear  to  be  deep 
alluvial  silts  and  clays  (CL)  derived  from  loess  and 
till.  The  surface  two  feet  of  material  in  the  embank¬ 
ment  is  silty  clay  (CL). 

2.  Upstream  Slope.  The  upstream  slope  is  well  riprapped 
with  durable  limestone  up  to  about  spillway  elevation 
of  754.  The  area  above  the  riprap  is  vegetated  with 
vetch  and  sweet  clover.  No  significant  erosion  was 
noted  on  the  upstream  slope.  A  few  willow  trees  are 
growing  on  the  south  and  north  legs  of  the  dam.  The 
area  between  Stations  12  +  50  to  13  +  20  ±  (south  leg) 
appears  to  be  a  slide  or  slump  that  has  been  repaired. 
No  other  cracks,  slumps  or  other  deformations  were 
noted  on  the  upstream  slopes. 

3.  Crest  -  The  profiles  of  the  north  and  south  legs  of 
the  dam  are  quite  uneven,  varying  in  elevations  from 
756.8  to  759.7.  The  profile  of  the  west  leg  is  quite 
uniform  at  about  elevation  757.5  except  for  a  high 
spot  around  the  spillway  (Sta.  27  +  00  to  28  +  00). 

The  vegetative  cover  on  the  south  leg  (Sta.  0  +  00 

-  19  +  00)  is  quite  sparse  and  consists  largely  of 
weeds  and  vetch.  Vegetation  on  the  west  leg  is  sparse 
(mostly  weeds)  from  Sta.  19  +  00  to  the  spillway 
(Sta.  28  +  00).  A  fair  stand  of  sweet  clover  covers 
the  remainder  of  the  west  leg  (to  Sta.  40  +  00±). 

The  north  leg  of  the  dam  is  covered  with  a  very  dense 


growth  of  sweet  closer  and  weeds  (very  difficult  to 
walk  through)  which  appears  seldom,  if  ever,  mowed. 

Typical  clay  drying  cracks,  1/8  to  1/4  inches  wide, 
were  noted  along  the  crest  of  most  of  the  south  and 
west  legs  of  the  dam.  The  areas  between  stations 
10  +  15  to  11  +  00±  and  12  +  50  to  13  +  20±  (south 
leg)  appear  to  have  been  repaired  at  some  time. 

Such  repair  work  could  have  been  necessitated  by 
slides  or  overtopping;  however,  there  were  no  indica¬ 
tions  of  recent  overtopping.  No  other  significant 
deformations  were  noted  along  the  crest.  Several 
rodent  holes,  up  to  4  inches  in  diameter,  were  noted 
along  the  crest  of  the  south  leg  (Sta.  2  +00  to 
18+00).  A  few  ruts,  1  to  2  inches  deep,  were  noted 
in  the  south  and  west  legs  of  the  dam. 

4.  Downstream  Slope.  The  south  leg  is  sparsely  covered 
with  weeds  and  some  grass.  Cover  on  the  west  leg  is 
primarily  weeds  and  sweet  clover.  Cover  on  the  north 
leg  consists  of  dense  sweet  clover  and  briars.  A  few 
willows  and  other  trees,  up  to  6  inches  in  diameter, 
are  growing  on  the  downslopes  of  the  south  and  north 
legs  of  the  dam.  The  downstream  slope  of  the  west 
leg  is  pretty  well  covered  with  shrubs  and  willow, 
cottonwood  and  sycamore  trees,  up  to  8  or  10  inches 
in  diameter.  Tree  growth  is  especially  heavy  between 
stations  23  +  00  and  26  +  00. 

(a)  South  Leg:  What  appeared  to  be  slump  areas  that 
had  been  repaired  were  observed  downstream  from 
about  station  10  +  15  to  11  +  00  (see  photo  6) 
and  12  +  50  to  13  +  20±.  These  apparent  slump 
areas  extend  from  the  crest  to  about  midway  down 
the  slope.  A  0.5  to  0.75  inch  wide  crack  running 
longitudinally  from  about  station  16  +  80  to 

17  +  10  was  observed  about  midway  down  the  slope. 

This  area  appeared  to  have  slumped  and  been  repaired. 
However,  another  crack  was  observed  downstream 
from  about  station  18  +  00  to  19  +  00  that  apparently 
resulted  from  poor  backfilling  of  an  electrical 
conduit  trench  (see  photo  8)  and  the  crack  between 
16  +  80  and  17  +  10  may  have  resulted  from  the 
same  activity.  No  indication  of  seepage  was  noted 
in  any  of  the  apparent  slump  areas  nor  anywhere 
else  along  the  downstream  slope  or  toe  of  the  south 
leg  of  the  dam. 

(b)  West  Leg:  No  cracks  were  noted  along  the  downstream 
slope  of  the  west  leg. 
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The  possibility  of  a  slide  was  noted  between 
about  station  25  +  50  to  26  +  00  where  the 
lower  (basal)  half  of  the  slope  was  much  steeper 
(about  1H  on  IV)  than  other  sections  of  the 
slope.  The  only  apparent  reservoir  seepage 
along  the  toe  of  the  slope  was  observed  at  about 
station  28  +  50  to  28  +  75.  No  free  water  was 
observed  but  the  area  was  wet  and  marshy.  Most 
of  the  area  downstream  from  (outside)  the  toe 
of  the  dam  is  wet  and  marshy.  However,  this  area 
borders  and  is  the  overflow  and  backwater  area 
for  Muddy  Creek.  In  fact,  water  is  ponded  just 
outside  the  toe  of  the  dam  in  what  appears  to 
be  old  Muddy  Creek  channels  between  about  stations 
20  +  00  to  23  +  00  and  36  +  00  to  40  +  00  (see 
Photo  21).  Considerable  beaver  activity  was  noted 
around  the  pond  downstream  from  Sta.  36  +  00  to 
40+00  but  no  rodent  holes  were  observed  on  the 
dam. 

(c)  North  Leg:  No  cracks  or  rodent  holes  were  observed 
on  the  downslope  of  the  north  leg,  however,  the 
dense  vegetative  cover  made  it  difficult  for 
such  observations.  What  appeared  to  be  a  slump 
area  was  observed  between  stations  53  +  00  to  53  + 
50.  The  apparent  slump  or  slide  appeared  as  an 
obvious  variation  in  the  surface  profile  of  the 
slope.  It  extends  from  the  toe  up  to  within  3 
or  4  feet  of  the  crest.  No  seepage  was  observed 
in  the  slide  area  but  it  was  well  vegetated  with 
blue  grass  and  water  grasses  which  were  foreign 
to  the  vegetative  cover  on  the  remainder  of  the 
slopes.  Water  grass  was  also  observed  growing 
15  to  20  feet  outside  the  toe  of  the  dam  from 
about  Station  48  +  00  to  the  end  of  the  dam  (Sta. 

57  +  34).  However,  this  area  serves  as  the  outfall 
for  surface  drainage  from  the  adjacent  cultivated 
land  on  the  north  and  from  the  housing  development 
above  and  on  the  north  end  of  the  dam.  A  sewer 
line  from  the  housing  development  (Upper  Trenton 
Lake  Homeowner  Association)  also  follows  along  the 
downstream  toe  of  the  north  leg  of  the  dam.  No 
other  signs  of  seepage  were  noted  on  the  downstream 
slope  or  along  the  toe  of  the  dam. 

5.  Mi scellaneous.  Due  to  the  poor  vegetative  cover  and  the 
presence  of  what  appear  to  be  old  slide  areas,  it  is 
doubtful  that  the  south  leg  of  the  dam  could  withstand 
overtopping  without  causing  serious  damage. 
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c.  Appurtenant  Structures. 


(1)  The  spillway  consists  of  an  ungated,  rectangular 
concrete  chute  located  at  about  station  26  +  92 
through  the  west  leg  of  the  dam.  The  chute  section 
is  33  feet  in  length  with  a  vertical  drop  of  7.2 
feet  into  a  concrete  box  stilling  basin.  There  are 
no  blocks  or  other  energy  dissipators  in  the  outlet 
box.  The  concrete  structure  appears  to  be  in  excellent 
condition.  There  appeared  to  be  no  apparent  under¬ 
cutting  of  the  concrete  stilling  basin.  Several 

large  limestone  blocks  and  boulders  occupy  the  channel 
just  downstream  from  the  outlet  box.  Some  erosion 
was  noted  in  the  earth  channel  downstream  from  the 
rock  section  but  nothing  significant. 

(2)  Drawdown  Facilities.  No  drawdown  facilities  exist 
for  this  dam. 

d.  Reservoir  Area.  No  significant  erosion  was  noted  around 
the  reservoir.  The  riprapped  embankment  forms  three  sides 
of  the  lake  and  most  of  the  remaining  (east)  side  approaches 
the  downstream  toe  of  the  Trenton  Upper  Lake  Dam. 

e.  Downstream  Channel .  The  natural  channel  downstream  from 
the  spillway  is  overgrown  with  brush  and  small  trees,  but 
it  is  doubtful  that  this  growth  would  cause  tailwater 
problems  for  the  spillway. 

3.2  EVALUATION 

The  stability  of  the  downstream  slope  appears  to  be  question¬ 
able  in  at  least  two  sections  of  the  south  leg  (Sta.  10  +  15 
to  11  +  00  and  12  +  50  to  13  +  20±),  one  section  of  the  west 
leg  (Sta.  25  +  50  to  26  +  00)  and  one  section  of  the  north 
leg  (Sta.  53  +  00  to  53  +  50)  of  the  dam.  The  presence  of 
rodent  holes  on  the  south  embankment  and  the  uncontrolled  growth 
of  trees,  especially  on  the  west  leg  of  the  dam,  could  lead  to 
potential  of  failure  of  this  embankment.  The  rank  growth  of 
sweet  clover  on  the  north  and  portions  of  the  west  legs  should 
also  be  controlled. 

Overtopping  of  this  dam,  especially  the  south  leg,  would  probably 
cause  serious  damage  to  the  dam  and  downstream  areas. 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

There  are  no  controlled  outlet  works  for  this  dam.  The  pool 
level  is  controlled  by  rainfall,  infiltration,  evaporation, 
and  the  capacity  of  the  uncontrolled  spillway. 

4.2  MAINTENANCE  OF  0AM 

Trees  growing  on  the  slopes,  rodent  holes  on  the  crest,  slump/ 
slide  areas,  and  the  uncontrolled  growth  of  sweet  clover  indicate 
the  lack  of  any  regular  inspection  or  maintenance  program  for 
thi s  dam. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

No  operating  facilities  exist  at  this  dam. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 
There  is  no  warning  system  in  effect  for  this  dam. 

4.5  EVALUATION 

The  lack  of  regular  inspection  and  maintenance  could  lead  to 
serious  potential  of  failure  of  this  structure. 


SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 

a.  Design  data.  No  design  data  were  found  for  this  dam. 

b.  Experience  Data.  The  drainage  area,  reservoir  surface 
area,  and  elevation-storage  data  were  developed  from 
the  USGS  Trenton,  Missouri  15  minute  topographic  quad¬ 
rangle  map.  The  hydraulic  computations  for  the  spill¬ 
way  and  dam  overtopping  discharge  ratings  were  based  on 
data  collected  in  the  field  at  the  time  of  the  field 
inspection. 

c.  Visual  Observations. 

(1)  The  Upper  Trenton  Dam  spillway  releases  directly 
into  the  reservoir  of  the  Lower  Trenton  Dam.  The 
tail water  of  the  lower  reservoir  encroaches  upon 
the  downstream  toe  of  the  upper  dam. 

(2)  Spillway  appears  to  be  in  good  condition.  No  trash 
or  debris  was  found  in  the  spillway  entrance. 

(3)  There  was  some  slight  erosion  in  the  earth  channel 
downstream  from  the  spillway.  The  channel  was  over¬ 
grown  with  weeds  and  small  trees. 

d.  Overtopping  Potential.  The  spillway  is  too  small  to  pass 
the  probable  maximum  flood  without  overtopping.  The  spill¬ 
way  will  pass  approximately  55%  of  the  probable  maximum  flood 
without  overtopping  the  dam.  The  spillway  will  pass  the  100- 
year  frequency  flood  without  overtopping  the  dam.  Over¬ 
topping  of  the  dam  would  probably  cause  significant 

damage  to  the  dam.  The  results  of  the  routings  through 
the  dam  are  tabulated  in  regards  to  the  following  condi - 


tions: 

Inflow 

Discharge 

Frequency  c.f.s. 

Outflow 

Discharge 

c.f.s. 

Maximum 

Pool 

Elevation 

Freeboard 

Top  of  Dam 
Min.  Elev. 
756.8 

Time 

Dam 

Overtopping 

Hr. 

0.5  PMF 

2200 

90 

755.9 

+0.9 

0 

PMF 

5100 

4300 

757.9 

-1.1 

8+ 

0.55  PMF 

2500 

140 

756.8 

0 

0 
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According  to  the  recommended  guidelines  from  the  Department 
of  the  Army,  Office  of  the  Chief  of  Engineers,  this  dam  is 
classified  as  having  a  high  hazard  rating  and  an  intermediate 
size.  Therefore,  the  PMF  is  the  test  for  the  adequacy  of 
the  dam  and  its  spillway. 

The  estimated  damage  zone  is  described  in  Paragraph  1 . 2d  of 
this  report. 


SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observation.  In  light  of  the  apparent  slides 
and/or  slumps  on  the  downstream  slopes,  the  structural 
stability  of  sections  of  the  embankment  appears  to  be 
questionable.  Large  trees  and  rodent  holes  in  the  em¬ 
bankment  could  impair  the  structural  stability  of  the 
dam.  The  effects  of  overtopping  on  structural  and 
erosional  stability  are  not  known.  The  amount  and 
extent  of  erosion  that  might  be  caused  by  high  discharges 
through  the  spillway  and  the  resultant  effects  upon 

the  integrity  of  the  structure  are  not  known. 

b.  Design  and  Construction  Data.  No  design  or  construction 
data  were  available.  Seepage  and  stability  analyses  were 
not  available,  which  is  considered  a  deficiency. 

c.  Operating  Records.  There  are  no  controlled  operating 
facilities  for  this  dam. 

d.  Post  Construction  Changes.  The  inspection  team  is  not 
aware  of  any  significant  post  construction  changes  on 
this  dam.  The  shallow  installation  of  electrical  conduit 
on  a  short  section  of  the  downstream  slope  of  the  south 
leg  and  the  installation  of  the  sewer  line  along  the 

toe  of  the  north  leg  were  performed  after  the  dam  was 
constructed.  Neither  installation  should  have  a  signifi¬ 
cant  effect  upon  performance  of  the  structure. 

e.  Seismic  Stability.  This  dam  is  located  in  Seismic  Zone 
IT  An  earthquake  of  the  magnitude  predicted  in  this  area 
is  not  ordinarily  expected  to  cause  structural  failure  of 
a  dam  of  this  height  and  character.  However,  due  to  the 
apparent  slides  and/or  slumps  in  downstream  sections  of 
this  dam,  seismic  forces  should  be  included  in  stabi.ity 
analyses  of  the  structure. 


SECTION  7  -  ASSESSMENT/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Safety.  The  structural  stability  of  this  dam  appears 
to  be  questionable.  Seepage  and  stability  analyses 
were  not  available  which  is  considered  a  deficiency. 
Deficiencies  in  maintenance  (trees  on  slopes,  rodent 
holes,  etc.)  could  ultimately  increase  the  potential 
of  failure  of  the  embankment. 

Based  upon  the  approximate  data  available  for  analyses, 
the  dam  will  not  be  overtopped  by  the  100-year  nor  the 
50%  PMF  storms.  The  PMF  (spillway  design  storm)  will 
overtop  the  dam  by  about  1  foot  and  a  breach  failure 
of  Upper  Trenton  Dam  would  probably  overtop  this  dam 
by  several  feet. 

Erosion  of  the  outlet  end  of  the  spillway  could  impair 
the  integrity  of  the  spillway  structure. 

b.  Adequacy  of  Information.  Due  to  the  lack  of  engineering 
data,  the  conclusions  in  this  report  are  based  upon  per¬ 
formance  history  and  visual  observations.  Seepage  and 
stability  analyses  comparable  to  the  requirements  of  the 
guidelines  were  not  available  which  is  considered  a  de¬ 
ficiency. 

•  c.  Urgency.  The  analyses  and  remedial  measures  recommended 

in  paragraph  7.2  should  be  pursued  on  a  high  priority  basis. 

d.  Necessity  for  Phase  II.  Phase  II  investigation  is  not 
considered  necessary.  However,  the  additional  studies 
and  analyses  recommended  in  paragraph  7.2  should  be 
accomplished  in  the  near  future. 

e.  Seismic  Stabil ity.  This  dam  is  located  in  Seismic  Zone  1. 

An  earthquake  of  this  magnitude  is  not  ordinarily  expected 
to  be  hazardous  to  a  dam  of  this  height  and  character. 

Due  to  the  presence  of  apparent  slides  in  the  downstream 
slopes  of  this  dam,  seismic  forces  should  be  included  in 
analyzing  the  stability  of  this  structure. 

7.2  REMEDIAL  MEASURES 

a.  Alternatives. 

(1)  Additional  information  should  be  obtained  on  the 
topographic  characteristics  of  the  reservoir  area 
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to  determine  the  increase  in  the  height  of  dam  or 
the  size  of  the  spillway  that  is  necessary  to  pass 
the  Probable  Maximum  Flood  or  the  flood  that  could 
result  from  failure  of  Upper  Trenton  Dam  without 
overtopping  the  dam. 

(2)  Additional  studies  should  be  performed  to 
determine  the  cause,  extent  and  potential 
effects  on  structural  stability  of  the 
apparent  slides  in  the  downstream  slopes  of 
the  dam. 

(3)  Seepage  and  stability  analyses  comparable  to 

the  "Recommended  Guidelines  for  Safety  Inspection 
of  Dams"  should  be  performed  by  a  professional 
engineer  experienced  in  the  design  and  construction 
of  dams  for  appropriate  loading  conditions 
including  seismic  forces,  and  made  a  matter  of 
record. 

(4)  Additional  studies  should  be  made  to  determine 
the  hydraulic  characteristics  of  the  spillway 
outlet  structure  and  downstream  channel  and 
consequent  effects  on  the  integrity  of  the  structure 
during  high  discharges  through  the  spillway. 

(5)  The  services  of  an  engineer  experienced  in  the 
design  and  construction  of  earth  dams  should  be 
obtained  to  perform  the  above  studies,  analyses 
and  evaluations  and  to  design  protective  measures, 
if  required. 

b.  0  &  M  Procedures. 

(1)  Seepage  and  stability  analyses  should  be  performed 
by  a  professional  engineer  experienced  in  the  de¬ 
sign  and  construction  of  earth  dams. 

(2)  Trees  should  be  removed  from  the  slopes  of  the  dam 
and  measures  taken  to  prevent  their  recurrence.  Re¬ 
moval  of  large  trees  should  be  done  under  the  guidance 
of  an  engineer  experienced  in  the  design  and  con¬ 
struction  of  earth  dams. 

(3)  Rodent  holes  on  the  crest  and  slopes  of  the  embankment 
should  be  repaired. 

(4)  A  program  of  periodic  inspection  and  maintenance  should 
be  initiated  to  control  tree  and  other  vegetative 
growth  and  rodent  activity  on  the  dam  and  other  de¬ 
ficiencies  that  could  affect  the  stability  and/or 
performance  of  the  structure. 
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PHOTO  INDEX 

TRENTON  LOWER  LAKE  OAM 
GRUNDY  COUNTY,  MISSOURI 
MO.  10366 

PLATE  B-l 


PHOTO  NO.  4  DOWNSTREAM  SLOPE  TAKEN  FROM  STA.  7+00 
LOOKING  WEST 


PHOTO  NO.  5  DOWNSTREAM  SLOPE  TAKEN  FROM  STA.  7+00 
LOOKING  EAST 
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PLATE  8-3 


PHOTO  NO.  6  SLUMP  AREA  FROM  STA.  10+15  TO  11+00. 
TREES  GROWING  IN  SLUMP  AREA 


PHOTO  NO.  7 

LONGITUDINAL  CRACK 
STA.  16+80  TO  17+10 


PLATE  3-A 


PHOTO  NO.  8  CRACK  AND  EROSION  RESULT  OF  INSTALLATION 
OF  UNDERGROUND  POWER  LINE 


PHOTO  NO.  9  UPSTREAM  SLOPE  OF  WEST  LEG  TAKEN  FROM 
STA.  18+25 


PLATE  B-5 


PHOTO  NO.  10  CREST  OF  WEST  LEG  LOOKING  NORTH  FROM 
STA.  21+00 


PHOTO  NO.  11  DOWNSTREAM  SLOPE  OF  WEST  LEG  FROM 
STA.  21+00  LOOKING  NORTH 


PLATE  8-6 


PHOTO  NO.  12  UPSTREAM  ACROSS  LAKE  FROM  STA.  22+25 


PHOTO  NO.  13  DOWNSTREAM  SLOPE  FROM  STA.  25+50  TO 

SOUTH.  2H  TO  IV  SLOPE  FROM  MIDWAY  UP 
SLOPE  TO  TOE 


PLATE  B-7 


PHOTO  NO.  14  VIEW  OF  SPILLWAY  FROM  DOWNSTREAM  CHANNEL 


PHOTO  NO.  16 


STRl 


PHOTO  NO.  20  UPSTREAM  FROM  STA.  30+00 


PHOTO  NO.  21  PONO  AT  TOE  OF  WEST  LEG. 
TO  40+00 


PHOTO  NO.  23  DOWNSTREAM  SLOPE  OF  NORTH  LEG  TAKEN 
FROM  WEST  LEG 


PHOTO  NO.  26  UPSTREAM  SLOPE  OF  NORTH  LEG  LOOKING  EAST 


PHOTO  NO.  27  CREST  OF  NORTH  LEG  TAKEN  FROM  EAST  END 
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PHOTO  NO.  28  OVERVIEW  TAKEN  FROM  TRENTON  UPPER  LAKE  DAM 


PHOTO  NO.  29  OVERVIEW  TAKEN  FROM  TRENTON  UPPER  LAKE  DAM 
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HYDROLOGIC  COMPUTATIONS 


1.  The  SCS  dimensionless  unit  hydrograph  and  the  systemized  com¬ 
puter  program  HEC-1  (Dam  Safety  Version),  July  1978,  prepared 

by  the  Hydrologic  Engineering  Center,  U.S.  Corps  of  Engineers, 

Davis,  California,  were  used  to  develop  the  inflow  hydrographs. 

a.  Twenty-four  hour,  100-year  rainfall  for  the  dam  location 
was  taken  from  the  data  for  the  rainfall  station  at 
Maryville,  MO.  as  supplied  by  the  St.  Louis  District, 

Corps  of  Engineers  per  their  letter  dated  March  6,  1979. 

The  twenty-four  hour  probable  maximum  precipitation  was 
taken  from  the  curves  of  the  Hydrometeorological  Report 
No.  33  and  current  Corps  of  Engineers  and  St.  Louis 
District  policy  and  guidance  for  hydraulics  and  hydrology. 

b.  Drainage  area  =  1.114  square  miles  (713  acres). 

c.  Time  of  concentration  of  runoff  =  (See  paragraph  l.g  of 
this  Section.) 

d.  The  antecedent  storm  conditions  for  the  probable  maximum 
precipitation  were  heavy  rainfall  and  low  temperatures 
which  occurred  on  the  previous  5  days  (SCS  AMC  III).  The 
antecedent  storm  conditions  for  the  100-year  precipitation 
were  an  average  of  the  conditions  which  have  preceded  the 
occurrence  of  the  maximum  annual  flood  on  numerous  water¬ 
sheds  (SCS  AMC  II).  The  initial  pool  elevation  was  assumed 
at  the  invert  of  the  spillway. 

e.  The  total  twenty-four  hour  storm  duration  losses  for  the 
100-year  storm  were  1.64  inches.  The  total  losses  for  the 
PMF  storm  were  0.75  inches.  These  data  are  based  on  SCS 
runoff  curve  No.  94  and  No.  86  for  antecedent  moisture 
conditions  SCS  AMC  III  and  AMC  II  respectively.  The  water¬ 
shed  consists  of  the  Upper  Trenton  Lake's  watershed,  the 
downstream  slope  of  the  Upper  Trenton  Dam  and  the  Lower 
Trenton  reservoir.  The  Upper  Trenton  watershed  consists  of 
soils  from  SCS  soil  groups  C  and  D  with  land  usage  made  up 
of  cropland  and  urban  areas  with  some  woods. 

f.  Average  soil  loss  rates  =  0.03  inch  per  hour  approximately 
(for  PMF  storm,  AMC  III). 
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g.  The  inflow  hydrograph  for  the  reservoir  was  composed 
of  two  components.  The  rainfall  on  the  lower  reservoir 
and  the  downstream  slope  of  the  Upper  Trenton  Dam  was 
converted  into  direct  runoff  and  combined  with  the  out¬ 
flow  hydrograph  from  the  Upper  Trenton  Dam  to  produce  the 
inflow  hydrograph  for  the  Lower  Trenton  Dam. 

2.  The  combined  discharge  rating  consisted  of  two  components:  the 
flow  through  the  spillway  and  the  flow  going  over  the  top  of  the 
dam. 


a.  The  spillway  ratings  were  developed  using  the  Corps  of 
Engineers  Water  Surface  Profile  HEC-2  computer  program. 

b.  The  flows  over  the  dam  were  developed  using  the  dam  over¬ 
topping  analysis  (irregular  dam  top)  within  the  HEC-1 
(Dam  Safety  Version)  program. 

3.  Floods  were  routed  through  the  reservoir  using  the  HEC-1  (Dam 
Safety  Version)  program  to  determine  the  capabilities  of  the 
spillway  and  dam  embankment  crest.  The  Upper  Trenton  Dam  and 
Lower  Trenton  Dam  were  routed  in  series  due  to  the  fact  that 
the  Upper  Trenton  Dam  discharges  directly  into  the  Lower  Trenton 
reservoir.  The  input-output  for  several  ratios  of  the  PMF 
and  the  plotted  hydrograph  for  the  PMF  are  attached  in  this 
Appendix. 
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